In this work we determine an optimum set of intensity parameters
1-Introduction
The laser active medium should have a narrow fluorescence line, wide absorption band zone and high quantum efficiency which agree with the spectrum emission fluorescence for the specific wavelength, these characteristics are cleared in solid-state laser (crystal and glass) that is made impure with small amount of elements which have a spectral transitions in the inner unsaturated levels, like transition metal, rare earth materials and actinides [1] . The important characteristic that distinguishes the solid-state laser from other lasers (gas, liquid) is the high density active ions that contributes to laser action, its density is about ( ) in case of gases, that makes the active media of solid materials a big energy reservoir that gives a high pulse laser energy [2] .
Solid-State lasers are preferable for most applications because of their ruggedness, relative simplicity and case of operation but the problem is that such lasers are not currently available with specific operational parameters required for some applications. The requirements for solid-state lasers having a wide variety of operational parameters for different types of applications have provided the stimulus for significant technological advancements in this field over the past several years [3] .
Neodymium ions form the basis for a series of high power solid state lasers. In the two most common variants, the Nd 3 + ions are doped into either Yttrium Aluminum Garent (YAG) crystals or into a glass host, these two lasers are known as either Nd:YAG or Nd:glass. The main laser transition is in the near infrared at 1064nm [4] . When doped in YAG, the Nd: YAG crystal produced laser output primarily at 1064 nm; when doped in glass, the Nd: glass medium lases at wavelengths ranging from 1054nm to 1062nm depending on the type of glass used [5] . The wavelength does not change much on varying the host. For the relative efficiency, it is known that Nd
:Glass lasers are more efficient than Nd
:YAG lasers with discrepancy up to (5%), which could be attributed to two causes [6] : 1. High doping ratio in glass which reaches (6%). 2. Absorption lines are wider in glass.
The critical components of solid-state lasers include the laser material, the mechanism of pumping and the cavity configuration.
The most fundamental requirement for a laser material is that it can be easily and economically produced with high quality in a large size. The host material must ٨٤ be transparent to both the pump light and the lasing light. The optical spectral properties of a laser material are determined by the electronic transitions of the host. The types of ions that are useful for laser emission in the near ultraviolet, visible and near-infrared spectral regions are transition-metal ions ad rare-earth ions. Both of these types of ions have electrons configurations that include unfilled shells and thus have electron transitions between energy levels within a specific shell (d-d transitions for transition metal ions and f-f transitions for rare-earth ions). These give rise to absorption and emission transitions in the appropriate spectral range [3] .
2-Expermental work 2-1 Measurements for Radiative Florescence Transitions
From the absorption spectrum and fluorescence transitions for the solid state active medium samples, it could be possible to calculate many parameters that demonstrate the sample's characteristics, where the active medium is a collection of atoms or molecules which can be stimulated to a population inversion and emit electromagnetic radiation in a stimulated emission [7] . Fluorescence is the emission of light of a particular wavelength as a result of absorption of light at shorter wavelength, it is a property of some materials and each material has a specific wavelength of absorption and emission [7] . The calculations of spectroscopic fluorescence transitions from the excited state ) gives a fluorescence lines at 880, 1064, 1350 and 1880nm wavelengths respectively [10, 11] . In addition to that, it could be possible to calculate the spectral parameters for fluorescence transitions from the excited level The (J-O) parameters could be applied as in equation (1) ()
is the intensity parameters for the fluorescence transitions calculated from the absorption spectrum measurements with the square numerical matrix element values λ is the wavelength value of the absorption band. Now from the summation of these transition probabilities one can find the total spontaneous radiative transition probability . The radiative lifetime varied with the increasing in active ion doping percentage because of the reciprocal interaction between the active ions themselves. In low doping percentage this effect will be neglected while in the high doping percentage the effect will appear clearly because of the increase in reciprocal interaction between the active ions that causes a concentration quenching for fluorescence wavelengths, due to the dynamical processes resulting from the interchange reaction among the active ions (ion-ion) interaction. Note: ion. 3-The main absorption band for the laser media especially for 530 nm and 810 nm wavelengths bands coincides with the emission spectral of the common diode laser to produce laser at 1064 nm wavelength which consider an important wavelength for different applications. In other words these materials are an efficient laser system that is pumped with powerful diode lasers whose pump wavelength overlaps the strong and broad Nd 3 + ion absorption band whose peaks are around 530 nm and 818 nm.
3-2 The Effect of the Host Medium
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